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Introduction {#per2281-sec-0001}
============

In early 2020, the world has faced a pandemic of respiratory disease spreading from person to person caused by a novel coronavirus. This novel coronavirus is called severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2) and is responsible for coronavirus disease 2019 (COVID‐19), which poses a serious public health risk. The outbreak was first revealed in late December 2019 in the city of Wuhan, China (Nishiura et al., [2020](#per2281-bib-0049){ref-type="ref"}). Since then, the virus has spread rapidly around the world. The World Health Organization declared the COVID‐19 outbreak a global pandemic on 11 March 2020 (Cucinotta & Vanelli, [2020](#per2281-bib-0021){ref-type="ref"}).

Individual differences in general patterns of thoughts, feelings, and behaviours (i.e. personality) may contribute to how people respond and behave during a pandemic. The present study examined whether individual differences in personality traits (assessed before there was public knowledge of the spread of SARS‐CoV‐2 in the USA) predict pandemic‐related psychological and behavioural responses in late March 2020 when Americans were asked by the White House to follow the '15 days to slow the spread' coronavirus guidelines (The White House, [2020](#per2281-bib-0069){ref-type="ref"}). Personality traits may shape such responses through beliefs and attitudes (McCrae & Costa, [2006](#per2281-bib-0040){ref-type="ref"}) associated with the traits. Such processes may have implications for health services (Emilsson, Gustafsson, Öhnström, & Marteinsdottir, [2020](#per2281-bib-0023){ref-type="ref"}). For instance, taking precautions is a crucial behaviour to slow the spread of the virus, but there are individual differences in how strictly people follow such recommendations. People also differ in their level of concern, preparedness, and expectations for emergencies. Given the relevance of personality for health‐related behaviours and beliefs, these traits may contribute to responses to a pandemic, which in turn points to the relevance of personality for public health officials. The present study thus tested whether personality traits are associated with concerns, precautions, preparatory behaviours, and duration estimates of the pandemic. Knowing how personality plays out in the COVID‐19 pandemic can help to predict behaviour during future infectious disease outbreaks and provide guidance for public health services to develop personality‐tailored advice.

Of the personality traits defined by the five‐factor model (FFM; McCrae & John, [1992](#per2281-bib-0041){ref-type="ref"}), conscientiousness and neuroticism emerge as the most relevant predictors of health behaviours (Aschwanden et al., [2019](#per2281-bib-0005){ref-type="ref"}; Emilsson et al., [2020](#per2281-bib-0023){ref-type="ref"}; Ferguson, Muñoz, Winegard, & Winegard, [2012](#per2281-bib-0024){ref-type="ref"}; Mõttus, Realo, Allik, Esko, & Metspalu, [2012](#per2281-bib-0048){ref-type="ref"}; Sutin et al., [2016](#per2281-bib-0064){ref-type="ref"}; Terracciano & Costa, [2004](#per2281-bib-0067){ref-type="ref"}; Wilson & Dishman, [2015](#per2281-bib-0074){ref-type="ref"}). Individuals higher in conscientiousness, for example, tend to exercise more (Sutin et al., [2016](#per2281-bib-0064){ref-type="ref"}; Wilson & Dishman, [2015](#per2281-bib-0074){ref-type="ref"}), smoke less (Hakulinen et al., [2015](#per2281-bib-0029){ref-type="ref"}; Terracciano & Costa, [2004](#per2281-bib-0067){ref-type="ref"}), adhere better to medication (Molloy, O\'Carroll, & Ferguson, [2014](#per2281-bib-0047){ref-type="ref"}), and are more likely to obtain preventive cancer screenings (Aschwanden et al., [2019](#per2281-bib-0005){ref-type="ref"}). Neuroticism, in contrast, has been associated with both health‐risk and health‐promoting behaviours. On the one hand, individuals higher in neuroticism tend to be physically inactive (Sutin et al., [2016](#per2281-bib-0064){ref-type="ref"}; Wilson & Dishman, [2015](#per2281-bib-0074){ref-type="ref"}), smoke more (Hakulinen et al., [2015](#per2281-bib-0029){ref-type="ref"}; Terracciano & Costa, [2004](#per2281-bib-0067){ref-type="ref"}), drink more alcohol (Malouff, Thorsteinsson, Rooke, & Schutte, [2007](#per2281-bib-0038){ref-type="ref"}), use drugs (Terracciano, Löckenhoff, Crum, Bienvenu, & Costa, [2008](#per2281-bib-0068){ref-type="ref"}), eat less fruits and vegetables (Gale et al., [2017](#per2281-bib-0026){ref-type="ref"}), and are more likely to engage in sexual risk‐taking behaviour (Hoyle, Fejfar, & Miller, [2000](#per2281-bib-0031){ref-type="ref"}; Mõttus et al., [2012](#per2281-bib-0048){ref-type="ref"}). On the other hand, higher neuroticism has been linked to greater use of health care services (Cuijpers et al., [2010](#per2281-bib-0022){ref-type="ref"}), higher odds of some preventive screenings (Aschwanden et al., [2019](#per2281-bib-0005){ref-type="ref"}), and---in combination with high conscientiousness---to less smoking after the onset of a disease (Weston & Jackson, [2015](#per2281-bib-0073){ref-type="ref"}). This inconsistency may be explained by mediators and/or moderators of the association between neuroticism and health behaviours: People high in neuroticism may engage in certain health‐risk behaviours (e.g. drinking alcohol) to seek emotional relief (Mõttus et al., [2012](#per2281-bib-0048){ref-type="ref"}), but they may also adopt health‐promoting behaviours (e.g. using health care service) because of an anxiety‐provoked vigilance (Friedman, [2000](#per2281-bib-0025){ref-type="ref"}; Weiss & Deary, [2019](#per2281-bib-0072){ref-type="ref"}), such that individuals with higher neuroticism can be described as the 'worried well' (Slavin et al., [2010](#per2281-bib-0056){ref-type="ref"}). In the context of a pandemic that induces fear, we expect the latter to be of relevance.

Few studies have examined the association between the FFM personality traits and health behaviours during a pandemic, although the number of studies focused on COVID‐19 is increasing. For example, a prepublished German experience sampling study (*N* = 1609) showed that individuals high in neuroticism experienced more negative affect in their daily lives during the pandemic (Kroencke, Geukes, Utesch, Kuper, & Back, [2020](#per2281-bib-0033){ref-type="ref"}). Of note, the effects of neuroticism on negative affect were stronger than those of sociodemographic variables and personally experienced health threats. In a prepublished US study (*N* = 2231), openness and conscientiousness moderated the relationship between pandemic severity (i.e. respondents\' location: city and state) and negative affect, such that pandemic severity did not influence the well‐being of those who were open to new experiences and conscientious (Zhang et al., [2020](#per2281-bib-0076){ref-type="ref"}). In another prepublished US study (*N* = 1182), lower neuroticism and higher openness were reported as beneficial for showing reasonable behaviours (e.g. social distancing, enhanced sanitation) and the avoidance of unreasonable behaviours (e.g. hoarding, spreading misinformation) (Stadler et al., [2020](#per2281-bib-0061){ref-type="ref"}). In a Brazilian sample (*N* = 715), individuals low in extraversion and high in conscientiousness were more likely to think it is necessary to avoid approaching people as much as possible until the coronavirus situation is controlled (i.e. social distancing), and individuals high in conscientiousness were also more likely to think that handwashing/using hand sanitizer is necessary (Carvalho, Pianowski, & Gonçalves, [2020](#per2281-bib-0011){ref-type="ref"}). A prepublished US report (*N* = 502) showed that lower extraversion as well as higher neuroticism, agreeableness, and conscientiousness were associated with more social distancing and hygiene behaviours (Blagov, [2020](#per2281-bib-0007){ref-type="ref"}). Higher openness has also been correlated with more hygiene behaviours in Blagov\'s study, while in another prepublished US study (*N* = 501), lower neuroticism and higher extraversion, agreeableness, openness, and conscientiousness were related to greater adherence to formal COVID‐19 guidelines (Bogg & Milad, [2020](#per2281-bib-0008){ref-type="ref"}). A prepublished study from Qatar (*N* = 405) demonstrated that both higher neuroticism and conscientiousness were associated with more social distancing (Abdelrahman, [2020](#per2281-bib-0001){ref-type="ref"}). A further prepublished US study (*N* = 1019) revealed that higher extraversion was associated with more social distancing and cleaning/disinfecting, higher conscientiousness was related to more handwashing, and both higher conscientiousness and openness were associated with less use of face masks (Shook, Sevi, Lee, Fitzgerald, & Oosterhoff, [2020](#per2281-bib-0055){ref-type="ref"}). Although these studies provide some evidence for significant cross‐sectional associations, their results might be skewed by the impact of the pandemic on personality (Sutin et al., [2020](#per2281-bib-0063){ref-type="ref"}). The present work addresses this limitation by predicting a broad range of pandemic‐related responses from personality traits that were assessed before the outbreak in a US sample that is about four times larger than those in most previous studies (*N* = 2066).

The present study {#per2281-sec-0002}
-----------------

We investigated whether the FFM personality traits are associated with four sets of psychological and behavioural responses to the COVID‐19 pandemic: (a) concerns related to the pandemic (e.g. contracting the coronavirus), (b) precautions taken to avoid catching the coronavirus (e.g. washing hands), (c) preparatory behaviours related to the pandemic (e.g. stocking up on food), and (d) duration estimates of the consequences of the pandemic (e.g. time until society goes back to normal).

We preregistered seven hypotheses (<https://osf.io/kbej9>): (1) higher neuroticism would be associated with more concerns, (2) higher neuroticism and (3) higher conscientiousness would be associated with more precautions to avoid catching the coronavirus, (4) higher neuroticism and (5) higher conscientiousness would be associated with more pandemic‐related preparatory behaviours, and that (6) higher neuroticism would predict more pessimistic duration estimates of pandemic‐related issues, whereas (7) higher extraversion would predict more optimistic duration estimates. Directional hypotheses were not made for the remaining traits.

Methods {#per2281-sec-0003}
=======

A description of the measures applied in this project as well as the data and analytical codes necessary to reproduce reported results can be retrieved from <https://osf.io/tkbf5/>. The preregistration of the hypotheses and statistical analyses can be retrieved from <https://osf.io/kbej9>. Material and procedures were reviewed and approved by the Institutional Review Board of Florida State University.

Sample {#per2281-sec-0004}
------

Participants were recruited through Dynata (<https://www.dynata.com/>) to complete an online study on the psychological correlates of well‐being and health. Dynata samples through their proprietary participant panels and compensates participants for completing research and/or market surveys. Participants had to be 18 years or older and living in the USA. The sampling was stratified to be 50% men/women, by age groups, and 20% African American. Dynata contacted participants and directed them to a Qualtrics survey, which 4662 participants consented and initiated between 31 January 2020 and 10 February 2020 (baseline pretest assessment). Between 18 and 29 March 2020, we conducted another survey that included items on psychological and behavioural responses related to the COVID‐19 pandemic (post‐test assessment). Of the baseline sample, *n* = 2565 consented and completed the post‐test (55.02% response rate). Thereof, *n* = 499 were excluded due to evidence of careless responding (e.g. demographics did not match across assessments), straightlining (i.e. giving the same answers across questionnaires), missing data on personality (\>20% of personality items)/all outcome variables, or because they tested positive for SARS‐CoV‐2 as this study focused on non‐infected individuals. The final sample consisted of 2066 participants (mean age = 51.42 years; age range = 18--98; 48.5% women; 68.0% White; 11.1% Hispanic) for the present analyses. Descriptive statistics for included participants are provided in Table [1](#per2281-tbl-0001){ref-type="table"}.

###### 

Descriptive statistics for included participants by age category

  ------------------------ ------------------ ---------------- -------------------- --------------
                           All participants   Younger adults   Middle‐aged adults   Older adults
  *N*                      2066               549              983                  534
  Age range                18--98             18--39           40--64               65--98
  Age mean                 51.42 (16.55)      29.68 (6.83)     52.58 (7.12)         71.63 (4.67)
  Female                   48.50%             59.74%           50.05%               34.08%
  Race: White              68.01%             46.63%           70.91%               84.64%
  Race: African American   15.00%             24.77%           13.02%               8.61%
  Race: Other              16.99%             28.60%           16.07%               6.74%
  Ethnicity: Hispanic      11.08%             20.58%           9.36%                4.49%
  Education                3.18 (1.50)        2.84 (1.55)      3.21 (1.48)          3.48 (1.41)
  Income                   2.99 (1.74)        2.53 (1.74)      3.09 (1.77)          3.28 (1.59)
  *Personality Traits*                                                              
  Neuroticism              2.60 (0.80)        2.95 (0.71)      2.59 (0.81)          2.26 (0.69)
  Extraversion             3.12 (0.65)        3.03 (0.61)      3.14 (0.68)          3.20 (0.61)
  Openness                 3.47 (0.63)        3.39 (0.60)      3.47 (0.65)          3.53 (0.63)
  Agreeableness            3.72 (0.64)        3.46 (0.60)      3.73 (0.62)          3.95 (0.60)
  Conscientiousness        3.88 (0.70)        3.52 (0.71)      3.97 (0.68)          4.10 (0.59)
  *Outcomes*                                                                        
  Concern                  2.88 (0.89)        3.12 (0.96)      2.88 (0.89)          2.64 (0.72)
  Precaution (PC)          4.15 (1.38)        4.17 (1.53)      4.20 (1.34)          4.03 (1.28)
  PC: Difficulty           2.03 (0.70)        2.01 (0.72)      2.02 (0.70)          2.07 (0.69)
  PC: Effectiveness        3.82 (1.10)        3.71 (1.16)      3.87 (1.06)          3.84 (1.10)
  PC: Normativity          3.29 (0.72)        3.46 (0.85)      3.25 (0.71)          3.19 (0.53)
  Preparation              1.99 (1.51)        2.49 (1.58)      1.89 (1.49)          1.66 (1.34)
  Duration estimates       6.81 (2.55)        6.45 (2.60)      6.84 (2.56)          7.12 (2.41)
  ------------------------ ------------------ ---------------- -------------------- --------------

*Note*. Values represent a count, range, per cent, or mean (standard deviation). Education was assessed on a scale from 0 (*less than high school*) to 6 (*PhD or equivalent*). Income was measured on a scale from 0 (*less than \$20 000*) to 5 (*\$100 000 or more*).

Measures {#per2281-sec-0005}
--------

### Personality at pretest {#per2281-sec-0006}

The 60‐item Big Five Inventory‐2 was used to measure personality traits (Soto & John, [2017](#per2281-bib-0058){ref-type="ref"}). It measures the five broad traits and three more circumscribed facets within each trait. Participants rated items that finished the sentence stem 'I am someone who ...' on a scale from 1 (*strongly disagree*) to 5 (*strongly agree*). Twelve items were used to measure each trait: neuroticism (e.g. is moody, has up and down mood swings), extraversion (e.g. is outgoing, sociable), openness (e.g. is curious about many different things), agreeableness (e.g. is compassionate, has a soft heart), and conscientiousness (e.g. is dependable, steady). Items were reverse scored when necessary and the mean taken across items for each trait, with higher scores indicating higher levels of the trait. In addition to the five traits, three facets for each trait were scored: anxiety, depression, and emotional volatility for neuroticism; sociability, assertiveness, and energy level for extraversion; intellectual curiosity, aesthetic sensitivity, and creative imagination for openness; compassion, respectfulness, and trust for agreeableness; and organization, productiveness, and responsibility for conscientiousness. Reliabilities ranged from *α* = .60 (intellectual curiosity) to *α* = .89 (neuroticism) and from Ω = .44 (assertiveness) to Ω = .72 (depression) (see Table [S2](#per2281-supitem-0001){ref-type="supplementary-material"} for all reliability estimates).

### Psychological and behavioural responses at post‐test {#per2281-sec-0007}

Four psychological and behavioural outcomes related to the COVID‐19 pandemic were used as outcomes: concerns, precautions, preparatory behaviours, and duration estimates. To assess concerns, 13 items were used. Participants were asked how concerned they were about 'contracting the coronavirus'; 'becoming severely ill or dying from the disease caused by the coronavirus'; 'someone in your family will become severely ill or die from the disease caused by the coronavirus'; 'losing your job or changes in your employment because of the spread of the coronavirus'; 'losses in your assets, business or retirement investment plans because of the spread of the coronavirus'; 'the effects of the coronavirus on your relationship with your partner'; 'the effects of the coronavirus on your relationships with your friends or family members'; 'the effects of the coronavirus on your plans for travel, vacations, or attendance at large events'; 'the effects of the coronavirus on your education or the education of someone close to you (e.g. your children)'; 'the disruption in daily activities caused by the coronavirus will make you lonely'; 'people in your community losing their jobs because of the coronavirus'; 'people in your community not having money for food because of the coronavirus'; and 'the effects of the coronavirus on the United States economy'. The items were rated on a 5‐point Likert‐type scale ranging from 1 (*not at all concerned*) to 5 (*extremely concerned*). The mean was taken across items, with higher scores reflecting more concerns. The reliability estimates were *α* = .88 and Ω = .64.

To measure precautions, participants were asked which of the following precautions they took to avoid catching the coronavirus: 'wash hands often'; 'use hand sanitizer'; 'avoid touching your eyes, nose, and mouth'; 'put distance between yourself and other people (social distancing)'; 'wear a face mask'; 'clean and disinfect surfaces'; 'cough and sneeze into your elbow'; and 'stay at home if you are sick'. For the present analysis, we only included the first six items as they primarily represent a precaution against contracting the virus (versus primarily avoid spreading the potential virus to others). The items were adapted from the recommendations on sickness prevention released by the Centers for Disease Control and Prevention (<https://www.cdc.gov/coronavirus/2019-ncov/prepare/prevention.html>) and previous work on preventive behaviours to avoid catching influenza (Srivastav et al., [2018](#per2281-bib-0059){ref-type="ref"}). Note that the Centers for Disease Control and Prevention recommended wearing cloth face coverings in public settings on 3 April 2020 (<https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html>), after our data collection. Items were scored as 1 (*yes*) or 0 (*no*) and summed. A higher score indicates more precautions taken. The reliability estimates were *α* = .62 and Ω = .60. In addition, we asked participants (a) how difficult it is for them to engage in each precaution (difficulty), (b) how effective they think each precaution is (effectiveness), and (c) how many other people engage in each precaution (normativity). These items were answered on a 5‐point Likert‐type scale ranging from 1 (*extremely easy*) to 5 (*extremely difficult*) for difficulty; 1 (*extremely ineffective*) to 5 (*extremely effective*) for effectiveness; and 1 (*no one*) to 5 (*everyone*) for normativity. The mean was taken across items, with higher scores reflecting higher perceived difficulty, effectiveness, and normativity. The reliability estimates were *α* = .75/Ω = .55 for difficulty, *α* = .93/Ω = .83 for effectiveness, and *α* = .89/Ω = .77 for normativity.

For preparatory behaviours, participants indicated whether they engaged in five behaviours during the past month: 'I bought face masks'; 'I stocked up on hand sanitizer'; 'I stocked up on toilet paper'; 'I stocked up on food and/or drinks'; and 'I changed my travel plans because of the coronavirus'. Items were scored as 1 (*yes*) or 0 (*no*) and summed up. A higher score indicates more preparatory behaviours. The reliability estimates were *α* = .65 and Ω = .54.

To measure duration estimates, participants provided five estimates related to consequences of the pandemic. Participants were asked how long they think it will last until 'the outbreak is controlled'; 'the social quarantine ends'; 'society goes back to normal'; 'the participant recovers from financial losses'; and 'the United States recovers from financial losses'. The items were rated on a 13‐point Likert‐type scale ranging from 0 (*less than a month*) to 12 (*more than 12 months*). The mean was taken across items, with higher scores reflecting longer duration estimates. Longer duration estimates were interpreted as more pessimistic responses. The reliability estimates were *α* = .81 and Ω = .59.

### Covariates {#per2281-sec-0008}

Covariates included in all analyses were self‐reported age in years, gender (0 = *male*, 1 = *female*), education (on a scale from 0 = *less than high school* to 6 = *PhD or equivalent*), race (two dummy‐coded variables were 1 = *White* and 1 = *African American* compared with 0 = *other*), and ethnicity (1 = *Hispanic*, 0 = *not Hispanic*). In a secondary model, self‐reported income (on a scale from 0 = *less than \$20 000 to 5 = \$100 000 or more*) was added as an additional covariate. We used data from pretest for all covariates except for income, for which information was available at post‐test only.

Statistical analyses {#per2281-sec-0009}
--------------------

The present analyses were preregistered at <https://osf.io/kbej9>. Multiple regression analyses were used to predict the psychological and behavioural responses from personality traits. The sum of precautions and preparatory behaviours and the average of concern and duration estimates were used as outcomes. The preregistered Model 1 included age, gender, education, race, and ethnicity as covariates. Income was added as an additional covariate in Model 2 in supplementary analyses (preregistered). For each personality trait and outcome, a separate model was conducted (preregistered). In a follow‐up model (preregistered), all five traits were added simultaneously. In additional analyses (not preregistered), we aimed to gain a more fine‐grained picture of precautions by examining whether personality traits predicted the perceived difficulty, effectiveness, and normativity of these behaviours. All continuous variables were *z* scored and interpreted in standard deviation (*SD*) units.

In a series of exploratory analyses (preregistered), we tested whether age moderated the association between personality and behavioural responses because older adults are at higher risk for severe complications of COVID‐19 (Centers for Disease Control and Prevention, [2020a](#per2281-bib-0013){ref-type="ref"}). We also considered the possible interaction between personality traits (e.g. interaction between neuroticism and conscientiousness) because it has been hypothesized that a combination of high neuroticism and high conscientiousness could be associated with better health outcomes, although results are mixed (Turiano et al., [2018](#per2281-bib-0071){ref-type="ref"}; Turiano, Mroczek, Moynihan, & Chapman, [2013](#per2281-bib-0070){ref-type="ref"}; Weston & Jackson, [2015](#per2281-bib-0073){ref-type="ref"}). To create the interaction terms, the standardized values were multiplied by each other. Significant interactions were probed using simple slopes at theoretically meaningful values (Aiken & West, [2011](#per2281-bib-0002){ref-type="ref"}).

In supplementary analyses (preregistered), we analysed the set of outcomes based on their individual items as there might be differences in the predictive power of personality traits and the various behavioural responses. For concerns, a factor analysis was run to identify potential clusters. The clusters were then used for further analysis. Binary logistic regression analyses were used to analyse the association between personality traits and the individual outcomes with yes/no responses.

Finally, we examined whether the facets of personality traits were associated with the aggregated main outcomes (not preregistered), because facets can have more predictive power than the overarching trait (Paunonen, Haddock, Forsterling, & Keinonen, [2003](#per2281-bib-0051){ref-type="ref"}) or facets from the same trait can have associations that go in opposite directions (Sutin et al., [2011](#per2281-bib-0066){ref-type="ref"}). All analyses were conducted in [r]{.smallcaps} (R Core Team, [2020](#per2281-bib-8052){ref-type="ref"}) and [rstudio]{.smallcaps} (RStudio Team, [2020](#per2281-bib-8053){ref-type="ref"}). Significance was set to *p* values \< .05.

Results {#per2281-sec-0010}
=======

The main findings are shown in Table [2](#per2281-tbl-0002){ref-type="table"}. Table [3](#per2281-tbl-0003){ref-type="table"} displays the interactions between age and personality traits, with significant interactions being decomposed and described in the table notes. Table [S1](#per2281-supitem-0001){ref-type="supplementary-material"} contains the zero‐order correlations between outcomes and both personality traits (Part A) and sociodemographic variables (Part B). The [supporting information](#per2281-supitem-0001){ref-type="supplementary-material"} further includes the descriptive statistics and intercorrelations for personality (Table [S2](#per2281-supitem-0001){ref-type="supplementary-material"}) and outcomes (Table [S3](#per2281-supitem-0001){ref-type="supplementary-material"}) as well as the results for Model 2 (Table [S4](#per2281-supitem-0001){ref-type="supplementary-material"}) and the model with all five personality traits (Table [S5](#per2281-supitem-0001){ref-type="supplementary-material"}). The results for personality predicting difficulty, effectiveness, and normativity of precautions are displayed in Table [S6](#per2281-supitem-0001){ref-type="supplementary-material"}. The interactions between personality traits are shown in Table [S7](#per2281-supitem-0001){ref-type="supplementary-material"}, whereof only the interaction between neuroticism and conscientiousness is discussed because this motivated our exploratory analyses. The information on the factor analysis is presented in [supporting information S8](#per2281-supitem-0001){ref-type="supplementary-material"}; Table [S8a](#per2281-supitem-0001){ref-type="supplementary-material"} displays the item--factor loadings. The results for the facets are illustrated in Figure [1](#per2281-fig-0001){ref-type="fig"} and summarized in supporting information [S9](#per2281-supitem-0001){ref-type="supplementary-material"}. The data, the analytical codes, and the supplemental results can be retrieved from <https://osf.io/tkbf5/>.

###### 

Associations of personality traits with psychological and behavioural responses to coronavirus disease 2019

  ---------------------- ----------------------------------- --------------------------------- --------------------------------- ----------------------------------- -----------------------------------
  Outcomes               Trait predictors                                                                                                                            
  Neuroticism            Extraversion                        Openness                          Agreeableness                     Conscientiousness                   
  *Concerns*             **.14 \[0.09, 0.18\], \<.001**      **.05 \[0.01, 0.10\], .014**      .03 \[−0.01, 0.08\], .123         −.04 \[−0.09, 0.00\], .061          **−.07 \[−0.11, −0.02\], .004**
  Health                 **.17 \[0.12, 0.22\], \<.001**      −.04 \[−0.08, 0.01\], .099        .02 \[−0.03, 0.06\], .446         −.03 \[−0.08, 0.02\], .193          **−.10 \[−0.14, −0.05\], \<.001**
  Contracting            **.14 \[0.09, 0.18\], \<.001**      −.02 \[−0.06, 0.03\], .497        .00 \[−0.04, 0.05\], .929         −.04 \[−0.08, 0.01\], .141          **−.08 \[−0.13, −0.03\], \<.001**
  Illness (self)         **.18 \[0.13, 0.23\], \<.001**      −.03 \[−0.08, 0.01\], .159        .01 \[−0.04, 0.05\], .693         **−.05 \[−0.09, −0.00\], .043**     **−.11 \[−0.16, −0.06\], \<.001**
  Illness (family)       **.14 \[0.10, 0.19\], \<.001**      **−.05 \[−0.10, −0.01\], .018**   .04 \[−0.01, 0.08\], .118         −.00 \[−0.05, 0.04\], .945          **−.07 \[−0.11, −0.02\], .004**
  Personal finances      **.05 \[0.01, 0.10\], .022**        **.10 \[0.05, 0.14\], \<.001**    .01 \[−0.04, 0.05\], .749         **−.08 \[−0.13, −0.04\], \<.001**   −.04 \[−0.08, 0.01\], .107
  Job                    **.06 \[0.01, 0.10\], .012**        **.06 \[0.02, 0.10\], .004**      .00 \[−0.04, 0.04\], .852         **−.05 \[−0.09, −0.01\], .026**     **−.06 \[−0.10, −0.02\], .005**
  Assets                 **.06 \[0.01, 0.10\], .018**        **.05 \[0.00, 0.09\], .033**      −.01 \[−0.06, 0.03\], .610        **−.07 \[−0.12, −0.03\], .002**     .01 \[−0.04, 0.05\], .746
  Travel                 −.03 \[−0.07, 0.02\], .290          **.11 \[0.07, 0.15\], \<.001**    .03 \[−0.02, 0.07\], .254         **−.05 \[−0.10, −0.01\], .020**     .02 \[−0.03, 0.06\], .492
  Education              **.07 \[0.02, 0.11\], .003**        **.07 \[0.02, 0.11\], .002**      .00 \[−0.04, 0.04\], .929         **−.06 \[−0.11, −0.02\], .007**     **−.07 \[−0.12, −0.03\], .001**
  Relationships          **.18 \[0.13, 0.22\], \<.001**      **.05 \[0.01, 0.09\], .016**      **−.05 \[−0.09, −0.00\], .033**   **−.12 \[−0.16, −0.08\], \<.001**   **−.14 \[−0.19, −0.10\], \<.001**
  Partner                **.14 \[0.09, 0.18\], \<.001**      **.05 \[0.01, 0.09\], .027**      **−.07 \[−0.11, −0.02\], .002**   **−.13 \[−0.18, −0.09\], \<.001**   **−.14 \[−0.18, −0.09\], \<.001**
  Friends/family         **.17 \[0.12, 0.21\], \<.001**      .01 \[−0.03, 0.05\], .683         **−.05 \[−0.09, −0.00\], .035**   **−.11 \[−0.15, −0.06\], \<.001**   **−.16 \[−0.21, −0.12\], \<.001**
  Loneliness             **.15 \[0.10, 0.20\], \<.001**      **.07 \[0.03, 0.11\], .002**      −.01 \[−0.05, 0.04\], .781        **−.07 \[−0.12, −0.02\], .003**     **−.06 \[−0.11, −0.02\], .006**
  Community              .04 \[−0.01, 0.09\], .091           **.05 \[0.00, 0.09\], .030**      **.15 \[0.10, 0.19\], \<.001**    **.12 \[0.07, 0.17\], \<.001**      **.07 \[0.02, 0.11\], .004**
  Job (other)            .04 \[−0.01, 0.09\], .105           **.04 \[0.00, 0.09\], .049**      **.11 \[0.07, 0.16\], \<.001**    **.09 \[0.04, 0.14\], \<.001**      .02 \[−0.02, 0.07\], .362
  Money (other)          **.05 \[0.00, 0.10\], .045**        .03 \[−0.01, 0.08\], .168         **.15 \[0.11, 0.19\], \<.001**    **.13 \[0.09, 0.18\], \<.001**      .02 \[−0.02, 0.07\], .307
  US economy             .02 \[−0.03, 0.06\], .501           **.05 \[0.01, 0.09\], .022**      **.11 \[0.07, 0.16\], \<.001**    **.09 \[0.04, 0.13\], \<.001**      **.14 \[0.10, 0.19\], \<.001**
  *Precautions*          **−.07 \[−0.12, −0.03\], .002**     **.13 \[0.08, 0.17\], \<.001**    **.11 \[0.07, 0.16\], \<.001**    **.13 \[0.09, 0.18\], \<.001**      **.15 \[0.10, 0.19\], \<.001**
  Wash hands             −.17 \[−0.42, 0.07\], .159          **.37 \[0.14, 0.60\], .001**      **.24 \[0.01, 0.47\], .043**      **.31 \[0.08, 0.55\], .009**        **.56 \[0.33, 0.81\], \<.001**
  Hand sanitizer         **−.13 \[−0.24, −0.03\], .013**     **.28 \[0.18, 0.38\], \<.001**    .07 \[−0.03, 0.17\], .164         **.14 \[0.04, 0.25\], .008**        **.11 \[0.01, 0.22\], .031**
  Avoid touching         **−.13 \[−0.24, −0.03\], .015**     **.18 \[0.08,0 .28\], \<.001**    **.19 \[0.09, 0.29\], \<.001**    **.21 \[0.11, 0.32\], \<.001**      **.27 \[0.17, 0.38\], \<.001**
  Physical distance      −.12 \[−0.25, 0.02\], .085          −.00 \[−0.13, 0.12\], .959        **.34 \[0.21, 0.47\], \<.001**    **.30 \[0.17, 0.44\], \<.001**      **.36 \[0.22, 0.49\], \<.001**
  Face mask              .01 \[−0.12, 0.14\], .889           **.15 \[0.03, 0.27\], .012**      .06 \[−0.06, 0.18\], .355         −.06 \[−0.19, 0.07\], .362          −.10 \[−0.23, 0.02\], .107
  Clean                  **−.17 \[−0.28, −0.06\], .003**     **.29 \[0.18, 0.39\], \<.001**    **.27 \[0.17, 0.37\], \<.001**    **.38 \[0.27, 0.49\], \<.001**      **.39 \[0.28, 0.50\], \<.001**
  *Preparations*         −.04 \[−0.08, 0.01\], .129          **.14 \[0.10, 0.18\], \<.001**    .03 \[−0.01, 0.07\], .192         .00 \[−0.04, 0.05\], .885           −.01 \[−0.06, 0.03\], .574
  Face masks             .00 \[−0.12, 0.13\], .968           **.19 \[0.07, 0.31\], .002**      −.01 \[−0.13, 0.11\], .858        −.09 \[−0.21, 0.04\], .177          **−.20 \[−0.32, −0.08\], .001**
  Hand sanitizer         −.03 \[−0.14, 0.07\], .519          **.22 \[0.12, 0.32\], \<.001**    .02 \[−0.08, 0.11\], .747         −.03 \[−0.13, 0.07\], .577          **−.11 \[−0.21, −0.01\], .035**
  Toilet paper           .06 \[−0.04, 0.16\], .212           **.16 \[0.07, 0.26\], \<.001**    .00 \[−0.09, 0.10\], .994         −.01 \[−0.11, 0.09\], .875          −.02 \[−0.11, 0.08\], .765
  Food                   −.05 \[−0.15, 0.04\], .283          **.14 \[0.04, 0.23\], .004**      **.13 \[0.03, 0.22\], .008**      .08 \[−0.01, 0.18\], .086           .09 \[−0.01, 0.19\], .069
  Cancel travel          **−.21 \[−0.30, −0.11\], \<.001**   **.32 \[0.22, 0.41\], \<.001**    .05 \[−0.04, 0.14\], .269         .02 \[−0.08, 0.11\], .725           .07 \[−0.02, 0.17\], .131
  *Duration estimates*   **.06 \[0.02, 0.11\], .009**        **−.05 \[−0.09, −0.00\], .030**   .04 \[−0.00, 0.08\], .077         .01 \[−0.04, 0.06\], .642           **−.06 \[−0.10, −0.01\], .015**
  Outbreak               **.06 \[0.02, 0.11\], .009**        **−.06 \[−0.10, −0.01\], .011**   .03 \[−0.01, 0.08\], .128         −.01 \[−0.05, 0.04\], .801          **−.10 \[−0.15, −0.06\], \<.001**
  Quarantine             **.05 \[0.01, 0.10\], .025**        −.02 \[−0.06, 0.02\], .351        .01 \[−0.04, 0.05\], .781         −.02 \[−0.07, 0.03\], .398          **−.14 \[−0.19, −0.09\], \<.001**
  Society                **.05 \[0.00, 0.10\], .045**        **−.06 \[−0.10, −0.01\], .010**   **.08 \[0.04, 0.13\], \<.001**    .02 \[−0.03, 0.06\], .527           −.03 \[−0.08, 0.01\], .146
  Economics (Self)       .04 \[−0.00, 0.09\], .059           −.01 \[−0.05, 0.04\], .761        −.01 \[−0.05, 0.04\], .787        .01 \[−0.04, 0.05\], .755           −.00 \[−0.05, 0.04\], .858
  US economy             .03 \[−0.02, 0.08\], .207           **−.05 \[−0.09, −0.01\], .028**   .03 \[−0.01, 0.08\], .130         .04 \[−0.00, 0.09\], .072           .04 \[−0.00, 0.09\], .065
  ---------------------- ----------------------------------- --------------------------------- --------------------------------- ----------------------------------- -----------------------------------

*Note*. Values represent standardized regression coefficients \[95% confidence interval\], *p* value. Models control for demographic covariates. Bolded values are statistically significant *α* = .05. Results are shown for the aggregated main outcomes (concerns, precautions, preparations, and duration estimates), the four subscales of concerns (health, personal finances, relationships, and community), and the individual items of each outcome.

###### 

Exploratory model: Moderation by age

  -------------------------- ---------------------------------------- ---------------------------- ------------------------------ --------------------------------
  Age by trait interaction   Psychological and behavioural outcomes                                                               
  Concerns                   Precautions                              Preparations                 Duration estimates             
  Age × neuroticism          .03 \[−0.02, 0.07\], .280                −.01 \[−0.05, 0.04\], .825   −.02 \[−0.07, 0.02\], .322     −.02 \[−0.07, 0.02\], .340
  Age × extraversion         −.04 \[−0.08, 0.01\], .123               −.01 \[−0.05, 0.03\], .648   −.02 \[−0.07, 0.02\], .314     −.02 \[−0.06, 0.03\], .466
  Age × openness             **.05 \[0.01, 0.10\], .017**             .00 \[−0.04, 0.04\], .986    **.06 \[0.02, 0.11\], .006**   **.08 \[0.04, 0.13\], \<.001**
  Age × agreeableness        .03 \[−0.01, 0.07\], .163                −.00 \[−0.05, 0.04\], .827   **.07 \[0.03, 0.12\], .001**   **.08 \[0.04, 0.13\], \<.001**
  Age × conscientiousness    .02 \[−0.02, 0.06\], .373                .00 \[−0.04, 0.04\], .998    **.07 \[0.03, 0.11\], .002**   **.07 \[0.02, 0.11\], .004**
  -------------------------- ---------------------------------------- ---------------------------- ------------------------------ --------------------------------

*Note*. Values represent standardized regression coefficients \[95% confidence interval\], *p* value. Models control for demographic covariates. Bolded values are statistically significant *α* = .05. Seven significant interactions were found: first, higher openness was associated significantly with greater concerns among older adults (*β* = .10 \[0.03, 0.16\], *p* = .005), but not middle‐aged adults (*β* = .04 \[−0.01, 0.08\], *p* = .108) or younger adults (*β* = −.04 \[−0.11, 0.03\], *p* = .300). Second, higher openness was associated significantly with more preparations among older adults (*β* = .10 \[0.03, 0.17\], *p* = .003), but not middle‐aged adults (*β* = .03 \[−0.01, 0.07\], *p* = .168) or younger adults (*β* = −.06 \[−0.13, 0.02\], *p* = .139). Third, higher agreeableness was significantly associated with more preparations among older adults (*β* = .09 \[0.02, 0.16\], *p* = .010), but less preparations among younger adults (*β* = −.09 \[−0.17, −0.02\], *p* = .014), while the association was not significant for middle‐aged adults (*β* = .01 \[−0.04, 0.05\], *p* = .702). Fourth, higher conscientiousness was significantly associated with more preparations among older adults (*β* = .08 \[0.01, 0.16\], *p* = .033), but less preparations among younger adults (*β* = −.09 \[−0.16, −0.03\], *p* = .007), while the association was not significant for middle‐aged adults (*β* = .002 \[−0.04, 0.05\], *p* = .940). Fifth, higher openness was associated significantly with longer duration estimates among older adults (*β* = .14 \[0.07, 0.21\], *p* \< .001), but not middle‐aged adults (*β* = .04 \[−0.002, 0.09\], *p* = .062) or younger adults (*β* = −.07 \[−0.15, 0.00\], *p* = .056). Sixth, higher agreeableness was associated significantly with longer duration estimates among older adults (*β* = .11 \[0.04, 0.18\], *p* = .020), but shorter duration estimates among younger adults (*β* = −.10 \[−0.17, −0.02\], *p* = .010), whereas the association was not significant for middle‐aged adults (*β* = .02 \[−0.03, 0.06\], *p* = .474). Lastly, higher conscientiousness was associated significantly with shorter duration estimates among younger adults (*β* = −.14 \[−0.21, −0.07\], *p* \< .001) and middle‐aged adults (*β* = −.04 \[−0.09, 0.00\], *p* = .070), whereas the association was not significant for older adults (*β* = .03 \[−0.04, 0.11\], *p* = .394).

![Associations of personality traits and facets with the four outcomes. Standardized regression coefficients (controlled for demographic covariates) are shown. The findings are summarized in supporting information [S9](#per2281-supitem-0001){ref-type="supplementary-material"}.](PER-9999-na-g001){#per2281-fig-0001}

Concerns {#per2281-sec-0011}
--------

Zero‐order correlations indicated that individuals who scored higher in neuroticism and extraversion, lower in agreeableness and conscientiousness, those with higher education and income, as well as women, African Americans, Hispanics, and people who identified their race as 'other' reported greater concerns (Table [S1](#per2281-supitem-0001){ref-type="supplementary-material"}). Older and White respondents reported fewer concerns.

When controlling for sociodemographic covariates, the associations for personality traits remained similar, except for agreeableness that became non‐significant (Table [2](#per2281-tbl-0002){ref-type="table"}): higher neuroticism (Hypothesis 1), higher extraversion, and lower conscientiousness (neither hypothesized) at pretest were associated significantly with greater concerns related to the pandemic at post‐test. When controlling for income, these associations were unchanged, except that extraversion became non‐significant (Table [S4](#per2281-supitem-0001){ref-type="supplementary-material"}). The pattern of associations was the same as in Model 1 when all five personality traits were entered simultaneously (Table [S5](#per2281-supitem-0001){ref-type="supplementary-material"}). These associations did not vary by age, except for openness (Table [3](#per2281-tbl-0003){ref-type="table"}). The interaction between neuroticism and conscientiousness was not significant (Table [S7)](#per2281-supitem-0001){ref-type="supplementary-material"}. At the facet level, anxiety was the strongest facet‐level correlate for neuroticism, sociability was the strongest facet‐level correlate for extraversion, and responsibility was the strongest facet‐level correlate for conscientiousness. In general, the association for all facets went in the direction of the domain, but not all were statistically significant (supporting information [S9](#per2281-supitem-0001){ref-type="supplementary-material"}).

When looking at the subscales of concerns (Table [2](#per2281-tbl-0002){ref-type="table"}), higher neuroticism and lower conscientiousness were associated with more health‐related concerns. Higher neuroticism and extraversion as well as lower agreeableness were linked to more concerns about personal finances. All personality traits were associated with concerns about relationships, although not in the same direction. Specifically, higher neuroticism and extraversion were associated with greater concerns over relationships, whereas the other three traits had a negative association. All traits except neuroticism were associated with greater concerns about the economic impact of the virus in their community and the USA.

Precautions {#per2281-sec-0012}
-----------

Individuals who scored higher in extraversion, openness, agreeableness, and conscientiousness, as well as women, African Americans, Hispanics, and people who identified their race as 'other' reported taking more precautions (Table [S1](#per2281-supitem-0001){ref-type="supplementary-material"}). Older and White respondents reported taking fewer precautions.

In the primary analyses, the associations between personality traits and precautions were unchanged, except for neuroticism that emerged as a significant predictor (Table [2](#per2281-tbl-0002){ref-type="table"}): lower neuroticism (opposite of hypothesized direction; Hypothesis 2) and higher conscientiousness (Hypothesis 3), extraversion, openness, and agreeableness (not hypothesized) were associated significantly with taking more precautions to avoid contracting COVID‐19. These associations were unchanged controlling for income (Table [S4](#per2281-supitem-0001){ref-type="supplementary-material"}). When all five personality traits were entered simultaneously, these associations were unchanged, except that neuroticism became non‐significant (Table [S5](#per2281-supitem-0001){ref-type="supplementary-material"}). These associations did not vary significantly by age (Table [3](#per2281-tbl-0003){ref-type="table"}). Moreover, the findings for perceptions of difficulty, effectiveness, and normativity mirrored the pattern of associations for actually engaging in precautions: People who engaged in fewer precautions also perceived more difficulties to do so, and they believed that these precautions would be rather ineffective and taken by fewer other people (Table [S6](#per2281-supitem-0001){ref-type="supplementary-material"}). There was a significant negative interaction between neuroticism and conscientiousness for precautions (*β* = −.05 \[−0.09, −0.01\], *p* = .011) (Table [S7](#per2281-supitem-0001){ref-type="supplementary-material"}). The association between higher conscientiousness and more precautions was significantly stronger among participants lower in neuroticism (−1 *SD*; *β* = .21 \[0.14, 0.28\], *p* \< .001), compared with those higher in neuroticism (+1 *SD*; *β* = .10 \[0.04, 0.16\], *p* \< .001), but the associations remained significant in both cases. The non‐significant association between neuroticism and precautions was significantly different for participants lower in conscientiousness (−1 *SD*; *β* = .05 \[−0.02, 0.12\], *p* = .144), compared with those higher in conscientiousness (+1 *SD*; *β* = −.05 \[−0.11, 0.01\], *p* = .082), but the associations remained non‐significant in both cases. The following facets emerged as the strongest facet‐level correlate for their traits: depression (neuroticism), energy level (extraversion), aesthetic sensitivity (openness), compassion (agreeableness), and productiveness (conscientiousness). In general, the association for all facets went in the direction of the domain, but not all were statistically significant (supporting information [S9](#per2281-supitem-0001){ref-type="supplementary-material"}).

Of note, the item‐level analyses revealed that neuroticism was associated significantly with 50% of the precautions: Lower neuroticism was associated with using hand sanitizer, avoiding touching the face, and cleaning/disinfecting surfaces. Higher conscientiousness was associated with higher engagement in all precautions except for wearing a face mask. The strength of associations is illustrated in Figure [2](#per2281-fig-0002){ref-type="fig"}. The other traits were related positively to at least four of six precautions (see Table [2](#per2281-tbl-0002){ref-type="table"} for details).

![This figure illustrates the direction and strength of association of the two hypothesized traits (i.e. neuroticism and conscientiousness) with each precaution. A zero (0) refers to a standardized regression coefficient (*β*) around zero. The minus (−) refers to a small negative effect (*β* \< −.10). The plus (+) refers to a positive association, whereas the strength of association is illustrated as + = small (*β* \< .10); ++ = moderate (*β* \< .30); and +++ = large (*β* \> .50). Images were retrieved from online resources (Atlanta ISD, [2020](#per2281-bib-0006){ref-type="ref"}; Centers for Disease Control and Prevention, [2020c](#per2281-bib-0015){ref-type="ref"}; Shenandoah University, [2020](#per2281-bib-0054){ref-type="ref"}). \[Colour figure can be viewed at [wileyonlinelibrary.com](http://wileyonlinelibrary.com)\]](PER-9999-na-g002){#per2281-fig-0002}

Preparatory behaviours {#per2281-sec-0013}
----------------------

Individuals who scored higher in extraversion and lower in agreeableness and conscientiousness, as well as women, African Americans, Hispanics, and people who identified their race as 'other' reported more preparations (Table [S1](#per2281-supitem-0001){ref-type="supplementary-material"}). Older and White respondents reported fewer preparations.

The associations between agreeableness and conscientiousness and preparatory behaviours were not apparent when controlling for the sociodemographic covariates (Table [2](#per2281-tbl-0002){ref-type="table"}). Only higher extraversion (not hypothesized) was associated with engaging in more preparations. The other traits, including neuroticism (Hypothesis 4) and conscientiousness (Hypothesis 5), were unrelated to preparatory behaviours. These associations were unchanged controlling for income (Table [S4](#per2281-supitem-0001){ref-type="supplementary-material"}). When all five personality traits were entered simultaneously, these associations were unchanged, except for conscientiousness: When controlling for the other personality traits, higher conscientiousness was significantly associated with fewer preparations (Table [S5](#per2281-supitem-0001){ref-type="supplementary-material"}). These associations varied significantly by age for openness, agreeableness, and conscientiousness, but not for neuroticism or extraversion (Table [3](#per2281-tbl-0003){ref-type="table"}). The interaction between neuroticism and conscientiousness was not significant (Table [S7](#per2281-supitem-0001){ref-type="supplementary-material"}). At the facet level, sociability was the strongest facet‐level correlate for extraversion. Of note, two facets of agreeableness went in opposite directions, which may have obscured the association at the trait level: lower respectfulness and higher trust were associated significantly with more preparations. Specific facets of neuroticism (depression), openness (creative imagination), and conscientiousness (responsibility) were statistically significant while there was no significant association at the trait level (supporting information [S9](#per2281-supitem-0001){ref-type="supplementary-material"}).

The item‐level analyses (Table [2](#per2281-tbl-0002){ref-type="table"}) indicated that higher neuroticism was associated with fewer changes of travel plans, whereas higher conscientiousness was associated with less stockpiling of face masks and hand sanitizer. Higher extraversion was associated positively with all five preparatory behaviours, whereas agreeableness was unrelated to all of them. Higher openness was related to more stockpiling of food.

Duration estimates {#per2281-sec-0014}
------------------

Individuals who scored higher in openness and agreeableness, those who were older and with higher income as well as education, reported longer duration estimates, whereas Hispanics and people who identified their race as 'other' reported shorter duration estimates (Table [S1](#per2281-supitem-0001){ref-type="supplementary-material"}).

A reverse pattern was found when controlling for sociodemographic covariates (Table [2](#per2281-tbl-0002){ref-type="table"}): whereas openness and agreeableness became non‐significant, higher neuroticism (Hypothesis 6) and both lower extraversion (Hypothesis 7) and conscientiousness (not hypothesized) were associated significantly with longer duration estimates. These associations were unchanged controlling for income (Table [S4](#per2281-supitem-0001){ref-type="supplementary-material"}). When all five personality traits were entered simultaneously (Table [S5](#per2281-supitem-0001){ref-type="supplementary-material"}), conscientiousness remained significant, openness became significant, but neuroticism and extraversion became non‐significant. The associations varied by age for openness, agreeableness, and conscientiousness but not for neuroticism or extraversion (Table [3](#per2281-tbl-0003){ref-type="table"}). The interaction between neuroticism and conscientiousness was not significant (Table [S7](#per2281-supitem-0001){ref-type="supplementary-material"}). At the facet level, both anxiety and depression were the strongest facet‐level correlates for neuroticism, energy level was the strongest facet‐level correlate for extraversion, and both organization and productiveness were the strongest facet‐level correlates for conscientiousness. In general, the association for most facets went in the direction of the domain, but not all were statistically significant (supporting information [S9](#per2281-supitem-0001){ref-type="supplementary-material"}).

The item‐level analyses (Table [2](#per2281-tbl-0002){ref-type="table"}) showed that higher neuroticism was related to more pessimistic (i.e. longer) duration estimates regarding the outbreak, quarantine, and until society goes back to normal. Higher extraversion was linked to more optimistic (i.e. shorter) duration estimates concerning the outbreak and until society goes back to normal and the US economy recovers. Higher conscientiousness was associated with more optimistic duration estimates of the outbreak and quarantine. Higher openness was linked to more pessimistic duration estimates until society goes back to normal. Agreeableness was unrelated to all items.

Discussion {#per2281-sec-0015}
==========

This study examined whether personality traits and facets are associated with psychological and behavioural responses to the COVID‐19 pandemic. Four of the seven preregistered hypotheses were supported: higher neuroticism was associated with more concerns, higher conscientiousness was associated with more precautions, and higher neuroticism and extraversion were related to more pessimistic and optimistic duration estimates, respectively. In contrast to our hypotheses, higher neuroticism was associated with fewer precautions and was unrelated to preparatory behaviours. In exploratory analyses, there was evidence that the association between the traits and some of the responses was associated more strongly for older adults, a group at high risk for complications of COVID‐19.

Neuroticism {#per2281-sec-0016}
-----------

Neuroticism reflects the tendency to experience irritability, anger, sadness, anxiety, worry, and hostility (Costa & McCrae, [1992](#per2281-bib-0020){ref-type="ref"}). It is thus unsurprising that individuals high in this trait reported more concerns and were pessimistic about the duration estimates related to the COVID‐19 pandemic. Previous research showed that people higher in neuroticism experience more chronic negative affect, have especially intense reactions to negative events, and rely more on emotion‐focused than problem‐focused coping strategies (Bolger & Schilling, [1991](#per2281-bib-0010){ref-type="ref"}; Carver & Connor‐Smith, [2010](#per2281-bib-0012){ref-type="ref"}; Gross, Sutton, & Ketelaar, [1998](#per2281-bib-0027){ref-type="ref"}; Luhmann & Eid, [2009](#per2281-bib-0037){ref-type="ref"}). Moreover, a recent COVID‐19 study has also reported that people high in neuroticism experienced more negative affect in their daily lives during the pandemic (Kroencke et al., [2020](#per2281-bib-0033){ref-type="ref"}).

In contrast to our expectation, higher neuroticism was related to fewer precautions. Additional analyses revealed that this effect was mainly driven by the facet of depression. In other COVID‐19 studies, higher neuroticism has been linked to more physical distancing and hygiene behaviours (Abdelrahman, [2020](#per2281-bib-0001){ref-type="ref"}; Blagov, [2020](#per2281-bib-0007){ref-type="ref"}) but also to less guideline adherence that included similar items as our precautions (e.g. washing hands or avoid touching the face) (Bogg & Milad, [2020](#per2281-bib-0008){ref-type="ref"}). Across current and previous COVID‐19 findings, the weighted average association (determined by the *r*‐to‐*z* approach) is *r* = −.15, representing a small negative effect. Instead of the expected anxiety‐provoked vigilance (Friedman, [2000](#per2281-bib-0025){ref-type="ref"}; Weiss & Deary, [2019](#per2281-bib-0072){ref-type="ref"}), people high in neuroticism reported fewer precautions, which is consistent with high neuroticism leading to undesirable coping behaviours (Cooper, Agocha, & Sheldon, [2000](#per2281-bib-0019){ref-type="ref"}). Notably, this association was not moderated by age or conscientiousness, although there was some trend indicating that high neuroticism and low conscientiousness is an unfavourable combination when it comes to the adoption of health behaviours, as reported in previous research (Terracciano & Costa, [2004](#per2281-bib-0067){ref-type="ref"}). There was no support, however, for a beneficial combination of high neuroticism and high conscientiousness in this study.

We did not find evidence for an association between neuroticism and preparatory behaviours. At the facet level, however, higher depression was associated significantly with fewer preparations (Figure [1](#per2281-fig-0001){ref-type="fig"}). This again supports the idea of undesirable coping behaviours (Cooper et al., [2000](#per2281-bib-0019){ref-type="ref"}) and further demonstrates the value of facet‐level analyses to gain a deeper understanding of which component of the broad traits is most relevant for specific outcomes (Paunonen et al., [2003](#per2281-bib-0051){ref-type="ref"}).

Conscientiousness {#per2281-sec-0017}
-----------------

In line with our hypothesis, individuals high in conscientiousness took more precautions to avoid catching the coronavirus. This finding is consistent with the general literature on health behaviours (Bogg & Roberts, [2004](#per2281-bib-0009){ref-type="ref"}; Molloy et al., [2014](#per2281-bib-0047){ref-type="ref"}; Nolan, McCrory, & Moore, [2019](#per2281-bib-0050){ref-type="ref"}) and recent COVID‐19 studies (Abdelrahman, [2020](#per2281-bib-0001){ref-type="ref"}; Blagov, [2020](#per2281-bib-0007){ref-type="ref"}; Bogg & Milad, [2020](#per2281-bib-0008){ref-type="ref"}; Carvalho et al., [2020](#per2281-bib-0011){ref-type="ref"}; Shook et al., [2020](#per2281-bib-0055){ref-type="ref"}). The weighted average association is *r* = .19, indicating a small‐to‐moderate effect. As being organized, dutiful, and responsible are key attributes of conscientiousness, individuals with high scores on this trait may be more likely to follow recommendations on precautions. The one exception among precautions was wearing a face mask, which was not associated with conscientiousness. Another study reported that higher conscientiousness was even negatively associated with wearing a face mask (Shook et al., [2020](#per2281-bib-0055){ref-type="ref"}). It should be noted that at the time of Shook et al.\'s and our survey, wearing a face mask in public settings was not recommended by the CDC, which means that conscientious individuals adhered to rules by not endorsing this precaution.

On the other hand, conscientiousness was not associated significantly with preparatory behaviours. At the facet level, however, higher responsibility was related to fewer preparations. These individuals may stockpile less because they feel interpersonally responsible and care about their community (i.e. they do not want to take resources from others). This association is consistent with our finding that individuals high in conscientiousness reported more concerns about the community (Table [2](#per2281-tbl-0002){ref-type="table"}).

Extraversion {#per2281-sec-0018}
------------

As expected, higher extraversion was related to more optimistic (i.e. shorter) pandemic‐related duration estimates, and this effect was mainly driven by the facet of energy level. Individuals high in extraversion tend to experience positive affect, have greater global self‐efficacy, and make more positive evaluations of their lives (Soto, [2015](#per2281-bib-0057){ref-type="ref"}) and health (Sutin & Terracciano, [2016](#per2281-bib-0065){ref-type="ref"}). This positive view may be mirrored in duration estimates, such that these individuals are more hopeful and optimistic that the pandemic and the recovery from its consequences will be sooner rather than later. It should be noted that higher extraversion was linked to greater concerns too, which contradicts the aforementioned line of argumentation. However, concerns over the pandemic should not be equated to pessimism; to some extent, they might be a rational response. Further research is required to clarify potential underlying mechanisms of different responses. Moreover, higher extraversion was associated with more preparatory behaviours, and age did not moderate this association. Future investigations could test other possible mediators or moderators such as a need to feel prepared, hedonic consumption, or emotion regulation consumption. Hedonic consumption and emotion regulation consumption involve emotional aspects of consumers\' interactions with products (Alba & Williams, [2013](#per2281-bib-0003){ref-type="ref"}; Kemp & Kopp, [2011](#per2281-bib-0032){ref-type="ref"}), for example, purchasing a product for the purposes of pleasure or of alleviating, repairing, and managing an emotion. Previous work found a positive association between extraversion and this kind of consumption (Matzler, Würtele, & Renzl, [2006](#per2281-bib-0039){ref-type="ref"}). The stockpiling of face masks, hand sanitizer, toilet paper, and food could be a strategy of emotion regulation: individuals high in extraversion may have bought more of these items to make them feel 'safe and prepared' in times of a new and dangerous threat. These individuals also reported more precautions, with the interesting exception of physical (social) distancing. As being sociable and active individuals, they might particularly struggle to follow the recommendation on social distancing (Carvalho et al., [2020](#per2281-bib-0011){ref-type="ref"}).

Is personality more predictive of coronavirus disease 2019 responses in older adults? {#per2281-sec-0019}
-------------------------------------------------------------------------------------

About 25.9% of our sample was aged 65 years or older and potentially at higher risk for complications of COVID‐19. Due to this vulnerability, one might expect that they would report greater concerns and engage in more precautions and preparations, but our zero‐order correlations showed the opposite pattern: Older age was related to fewer concerns, precautions, and preparations. However, our exploratory analyses revealed seven significant age interactions that suggest that personality is more predictive of certain responses among older adults. Among the 65--96 year olds, higher openness was associated with greater concerns, and both higher openness and agreeableness were related to more preparations and longer duration estimates. Higher conscientiousness was also associated significantly with more preparatory behaviours among older adults while it was non‐significant for middle‐aged adults high in conscientiousness, and younger adults high in conscientiousness even engaged in fewer preparations. Older adults high in conscientiousness may have stockpiled because they may feel more threatened by COVID‐19 because they are a high‐risk group and thus may be trying to reduce their store visits. On the other hand, younger adults high in conscientiousness may not have stockpiled because they may feel less threatened or for rational reasons such as there were inconsistencies in official guidelines and expert opinion on face masks at the time of data collection (Centers for Disease Control and Prevention, [2020b](#per2281-bib-0014){ref-type="ref"}; Chan & Yuen, [2020](#per2281-bib-0016){ref-type="ref"}; World Health Organization, [2020](#per2281-bib-0075){ref-type="ref"}). Higher conscientiousness was further associated with shorter duration estimates among younger and middle‐aged adults, but not older adults. This pattern has implications for public health messaging. If all older adults took COVID‐19 seriously, individual differences in personality should not matter (i.e. there would be no variability to predict). Yet, our findings indicate that they do matter and could be considered in the development of personality‐tailored communication to older adults (i.e. at‐risk groups).

Theoretical and practical implications {#per2281-sec-0020}
--------------------------------------

The present study makes several noteworthy contributions that may have implications for both theory and public health. First, in general, the zero‐order correlation coefficients between the COVID‐19 responses and personality traits ranged from *r* = .00 to *r* = .18 and were comparable with those of sociodemographic variables (*r* = .00 to *r* = −.21; Table [S1](#per2281-supitem-0001){ref-type="supplementary-material"}); in some cases, they were even stronger. For example, washing hands was associated more strongly with conscientiousness (*r* = .12) than age (*r* = .04) or female gender (*r* = .07). Besides the comparable effect sizes, personality was more predictive of certain responses in one high‐risk group, older adults. This underlines the importance of personality and indicates that personality should be considered when identifying at‐risk individuals.

Second, we found different associations with specific precautions within traits (Figure [2](#per2281-fig-0002){ref-type="fig"}). This might be useful information for public health messaging for better adherence to specific precautions. These associations were further mirrored by perceptions of difficulty, effectiveness, and normativity of precautions: individuals high in neuroticism and low in conscientiousness, for instance, engaged in fewer precautions, but they also found it more difficult and less effective to do so, and they thought that fewer people would take these precautions. These findings suggest that recommendations for precautions need to be modified to be effective for those high in neuroticism and low in conscientiousness. For instance, people high in neuroticism may try to disassociate from threatening information to minimize the connection between their behaviour and the health outcome (Gunthert, Cohen, & Armeli, [1999](#per2281-bib-0028){ref-type="ref"}; Rothman, Haddock, & Schwarz, [2001](#per2281-bib-0052){ref-type="ref"}). It may be helpful to develop public health messaging that reduces such threat‐to‐health information.

Third, by considering facets of personality, we were able to obtain a deeper understanding of personality in the context of COVID‐19 responses. In the case for preparatory behaviours, specific facets of neuroticism (depression) and conscientiousness (responsibility) had more predictive power than the trait, and the association for agreeableness was masked by two facets (respectfulness and trust) that went in opposite directions. This pattern might be of interest for local authorities that appeal to the public to stop stockpiling (Zytaruk, [2020](#per2281-bib-0077){ref-type="ref"}); their public health messages should particularly focus on these facets. Moreover, these findings confirm existing assumptions and research (Paunonen et al., [2003](#per2281-bib-0051){ref-type="ref"}; Schimmack, Oishi, Furr, & Funder, [2004](#per2281-bib-0053){ref-type="ref"}; Sutin et al., [2011](#per2281-bib-0066){ref-type="ref"}) that an analysis at the facet level can provide a more detailed picture of personality--outcome relations than at the trait level.

Fourth, the findings on concerns could have implications for health care professionals, particularly in terms of identifying individuals who might be at risk for experiencing loneliness. Loneliness has been a frequently discussed public health issue during the coronavirus crisis (American Psychological Association, [2020](#per2281-bib-0004){ref-type="ref"}; Luchetti et al., [2020](#per2281-bib-0036){ref-type="ref"}, manuscript accepted for publication; Miller, [2020](#per2281-bib-0044){ref-type="ref"}). We found that people high in neuroticism and extraversion reported greater concerns that the disruption in daily activities caused by the coronavirus will make them lonely (Table [2](#per2281-tbl-0002){ref-type="table"}). These individuals might benefit most from inclusion in early interventions to promote social connectedness.

Finally, the findings on duration estimates may be of interest for economists who are concerned about financial investment and/or consumer confidence. For instance, individuals higher in extraversion reported shorter duration estimates until the USA recovers from financial losses. These individuals may be more likely to invest in the stock markets (Lai, [2019](#per2281-bib-0035){ref-type="ref"}) and may also have greater consumer confidence, which may both positively contribute to the recovery of the US economy. Furthermore, duration estimates were interrelated with precautions and preparations (Table [S3](#per2281-supitem-0001){ref-type="supplementary-material"}), suggesting that perceptions about the duration affect people\'s actual engagement in precautions and preparations.

In sum, identifying individuals based on their personality and subsequently delivering personality‐tailored messages may be useful during a pandemic. It might be possible to inexpensively screen large numbers of individuals in the community for high neuroticism scores, for instance, via web‐based questionnaires (Chapman, Hampson, & Clarkin, [2014](#per2281-bib-0017){ref-type="ref"}; Lahey, [2009](#per2281-bib-0034){ref-type="ref"}). The development of innovative approaches that promote personality‐tailored, real‐time, and accurately targeted messaging is now required.

Do these associations generalize to other contexts? {#per2281-sec-0021}
---------------------------------------------------

This study shows that personality predicts relevant psychological and behavioural responses in a real‐world crisis. A question that remains to be addressed is how much of the reported associations are specific to the coronavirus crisis or generalize to other contexts. [^1] Based on the broader personality and health literature (Bogg & Roberts, [2004](#per2281-bib-0009){ref-type="ref"}; Hampson & Friedman, [2008](#per2281-bib-0030){ref-type="ref"}; Srivastava & Das, [2015](#per2281-bib-0060){ref-type="ref"}; Strickhouser, Zell, & Krizan, [2017](#per2281-bib-0062){ref-type="ref"}), we expect that our findings would generalize to other contexts. The premise of this study and the specific hypotheses were based on both personality theory and the large literature on the health benefits of conscientiousness, the health risks of neuroticism, and the optimistic worldview of extraversion. As such, we believe that the associations found with pandemic‐related reactions and behaviours reflect the processes of the traits. From another perspective, it may be argued that the coronavirus pandemic is a 'strong situation' that should mute the effects of personality (Meyer, Dalal, & Hermida, [2010](#per2281-bib-0043){ref-type="ref"}; Mischel & Shoda, [1995](#per2281-bib-0045){ref-type="ref"}, [1998](#per2281-bib-0046){ref-type="ref"}). That is, when situations are strong, individual differences should matter less for predicting outcomes (e.g. if everyone in the population is concerned about the coronavirus, there would not be enough variability for personality to predict concerns). The findings from the present research do not support this argument. Presumably, the coronavirus pandemic is a strong situation given the health, economic, and social tolls on the population. Yet, personality traits continued to predict the outcomes in theoretically meaningful and theoretically expected ways.

Strengths and limitations {#per2281-sec-0022}
-------------------------

In terms of strengths, this study benefits from a large sample covering the adult lifespan, the assessment of all five major dimensions of personality prior to the acute phase of the coronavirus pandemic in the USA, and data on four psychological and behavioural pandemic‐related responses. However, it also has limitations that need to be addressed. First, the attrition across pretest/post‐test suggests selection effects that might limit the generalizability of the findings. Likewise, participants were from the USA, and it remains to be tested whether similar patterns are found in other cultural contexts. Second, potentially important variables were not assessed, such as COVID‐19 knowledge accuracy that could be a motive for behavioural responses. Third, questions regarding the outcomes were broad and self‐reported. Future studies could use more objective methods such as mobile sensing or the electronically activated recorder (Mehl, Pennebaker, Crow, Dabbs, & Price, [2001](#per2281-bib-0042){ref-type="ref"}) to refine the knowledge on the role of personality in pandemic‐related behaviours. Such a design could track ambient sounds of individuals and examine whether they verbalize more worry or how many times the faucet is on, which could be a potential indicator of handwashing.

Conclusion {#per2281-sec-0023}
==========

Overall, the results suggest that neuroticism, extraversion, and conscientiousness are linked to psychological and behavioural responses to the COVID‐19 pandemic. Several associations between personality traits and responses were stronger in older adults who are at higher risk for severe illness from COVID‐19. This study supports theory and research on the relation between personality and health and further contributes to the literature on pandemic‐related health behaviours. Public health officials may wish to take personality traits into account when planning and applying public health messages for precautions, and personality could be incorporated into health risk prediction models (Chapman, Lin, Roy, Benedict, & Lyness, [2019](#per2281-bib-0018){ref-type="ref"}).
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[^1]: To tackle this issue more empirically, we ran a post hoc analysis with pretest data, correlating mindsets of preventive health with neuroticism and conscientiousness. We asked participants to rate 'how much prevention affects health' on a scale from 1 (*no effect*) to 5 (*very strong effect*). The association of prevention--health with neuroticism was negative (*r* = −.157, *p* \< .000) and positive with conscientiousness (*r* = .212, *p* \< .000). This means that individuals with higher neuroticism and lower conscientiousness tended to think 'that prevention has a small effect on health'. These individuals also engaged in fewer precautions to avoid contracting the coronavirus.
